Regulation of CMV promoter-driven exogenous gene expression with doxorubicin in genetically modified cells.
The regulation of gene expression after the introduction of an exogenous gene is a problematic aspect of gene therapy. The purpose of this study was to use doxorubicin to regulate exogenous gene expression in a vector containing the cytomegalovirus (CMV) promoter. The pQBI25 vector, which encodes the CMV promoter and the cDNA for red-shifted green fluorescent protein (rsGFP), was transfected into a rat skin fibroblast cell line (FR cells). The pEGFP vector, encoding the CMV promoter and enhanced green fluorescent protein (EGFP) cDNA, was transfected into human hepatoma HepG2 cells. FR-pQBI25 cells were then continuously exposed to doxorubicin and methotrexate for 96 and 48 h, respectively; HepG2-pEGFP cells were continuously exposed to doxorubicin for 48 h. The levels of c-fos, c-jun and rsGFP mRNA, as well as the levels of rsGFP protein, in the FR-pQBI25 cells were found to be significantly higher following exposure to doxorubicin. However, the level of rsGFP protein was not changed by exposure to methotrexate. The level of EGFP protein in the HepG2-pEGFP cells was also significantly higher following exposure to doxorubicin. To examine the effect of cessation of doxorubicin exposure, FR-pQBI25 cells that had been exposed to doxorubicin for 48 h were re-plated in fresh medium without doxorubicin for a further 48 h. The increased levels of c-fos, c-jun and rsGFP mRNA and rsGFP protein seen after treatment with doxorubicin had reduced by 48 h after the cessation of exposure to doxorubicin. These findings suggest that CMV-driven exogenous gene expression may be regulated by doxorubicin.